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® Metliod and system for detecting trouble in two-way single-fiber optical transmission. 



@ A method for detecting trouble occurring in a 
single-fiber two-way optical transnnission system 
containing first and second optical terminal stations 
connected to each other through at least one two- 
way single optical fiber. In the method, (a) first 
abnormality In a first optical signal received at the 
first optical terminal station is detected; (b) a notice 
that the first optical terminal station will stop trans- 
mission of second optical signals, is transmitted from 



the first optical terminal station to the second optical 
terminal station when the first abnormality is de- 
tected; (c) the transmission of the second optical 
signals Is stopped after the transmission of the no- 
tice; and (d) second abnormality in a third optical 
signal received at the first optical terminal station is 
detected after the stopping of the transmission of the 
second optical signals. 
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BACKGROUND OE THE INVENTION 

(1) Field of the Invention 

The present invention relates to a method and 
system for detecting trouble In a single-fiber two- 
way optical transmission. Recently, two-way optical 
transmission through a single optical fiber by using 
optical signals of the same or different wave 
lengths, is being developed In order to increase the 
amount of information transmitted through a single 
fiber. However, conventional methods for detecting 
trouble used in single-fiber one-way transmission, 
cannot be used in single-fiber two-way optical 
transmission. 

(2) Description of the Related Art 

In the conventional single-fiber one-way trans- 
mission system, two-way transmission between two 
opposite optical terminal stations can be performed 
through at least two optical fibers In opposite direc- 
tions. In such a system, the detection of trouble is 
carried out by monitoring at each optical terminal 
station the level of an optical signal transmitted 
through the optical fiber directed to the optical 
terminal station and received at the optical terminal 
station, and transmitting to the opposite optical 
terminal station an alarm signal for informing detec- 
tion of trouble when an abnormality (failure) in the 
level of the optical signal is detected. 

However, in the single-fiber two-way optical 
transmission systems, when trouble such as a 
break in the optical fiber occurs, an optical signal 
transmitted from an optical terminal station may be 
reflected at the point of the break, and then may be 
received by the optical terminal station which has 
transmitted the optical signal. Namely, in the sin- 
gle-fiber two-way optical transmission systems, 
trouble occurring in optical fibers may not be able 
to be detected by each optical terminal station by 
monitoring the level of the optical signal received at 
the optical terminal station. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide 
a method and system for detecting trouble in sin- 
gle-fiber two-way optical transmission, which is not 
affected by reflection at a break point of an optical 
fiber. 

According to the first aspect of the present 
invention, there is provided a method for detecting 
trouble occurring in a single-fiber two-way optical 
transmission system containing first and second 
optical terminal stations connected to each other 
through at least one two-way single optical fiber. 
The method contains a first step of detecting a first 
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abnormality in a first optical signal received at the 
first optical terminal station; a second step of trans- 
mitting from the first optical terminal station to the 
second optical terminal station a notice that the first 
5 optical terminal station will stop transmission of 
second optical signals when the first abnormality is 
detected in the first step; a third step of stopping 
the transmission of the second optical signals from 
the first optical terminal station, after the transmis- 

10 sion of the notice in the second step; and a fourth 
step of detecting a second abnormality in a third 
optical signal received at the first optical terminal 
station after the stopping of the transmission of the 
second optical signals. 

rs In addition to the above construction of the first 

aspect of the present invention, the method may 
further contain a fifth step for transmitting from the 
first optical terminal station to the second optical 
terminal station a second notice that the first optical 

20 terminal station has restarted transmission of the 
second optical signals, after the detection of the 
second abnormality in the fourth step. 

In addition to the above construction, the meth- 
od may further contain a step of receiving by the 

25 second optical terminal station the first notice 
transmitted from the first optical terminal station; 
and a step of transmitting third optical signals from 
the second optical terminal station to the first op- 
tical terminal station after the reception of the first 

30 notice by the second optical terminal station until 
the second notice is received by the second optical 
terminal station. 

In the above construction, in the third step, the 
stopping of the transmission may be performed a 

35 first predetermined time after the transmission of 
the first notice in the second step, where the first 
predetermined time is determined to be larger than 
a time needed for the second optical terminal sta- 
tion to receive the first notice, and to perform an 

40 operation in response to the reception of the first 
notice after the first notice is transmitted from the 
first optical temninal station in the second step. 

In the construction of the first aspect of the 
present invention, the method may further contain 

45 a step of transmitting from the first optical terminal 
station to the second optical terminal station alarm 
information indicating the second abnormality de- 
tected in the first optical terminal station, after the 
detection of the second abnormality in the fourth 

50 step. 

Operations similar to the operations performed 
in the above steps by one of the optical terminal 
stations in the first aspect of the present invention, 
may further be performed by the other optical 
55 terminal station as follows. In this case, the method 
may further contain a fifth step of detecting a third 
abnormality in a third optical signal received at the 
second optical terminal station; a sixth step of 
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transmitting from the second optical terminal sta- 
tion to the first optical terminal station a third notice 
that the second optical terminal station will stop 
transmission of fourth optical signals, a second 
predetermined time after the third abnormality is 
detected in the fifth step, where the second pre- 
determined time is determined to be larger than an 
elapsed time after the first abnormality is detected 
in the first step until the first optical terminal station 
detects the second abnormality in the fourth step; a 
seventh step of stopping the transmission of the 
fourth optical signals after the transmission of the 
third notice in the sixth step; and an eighth step of 
detecting a fourth abnormality in a fifth optical 
signal received at the second optical terminal sta- 
tion after the stopping of the transmission of the 
fourth optical signals. 

In the above construction, the method may 
further contain a step of transmitting from the sec- 
ond optical terminal station to the first optical termi- 
nal station a fourth notice that the second optical 
terminal station has restarted transmission of the 
fourth optical signals, after the detection of the 
fourth abnormality in the eighth step. 

In the above construction, the method may 
further contain a step of receiving by the first 
optical terminal station the third notice transmitted 
from the second optical terminal station; and a step 
of transmitting sixth optical signals from the first 
optical terminal station to the second optical termi- 
nal station after the reception of the third notice by 
the first optical terminal station until the fourth 
notice is received by the first optical terminal sta- 
tion. 

In the above construction, in the seventh step, 
the detection of the fourth abnormality in the eighth 
step may be performed a third predetermined time 
after the transmission of the third notice in the sixth 
step, where the third predetermined time is deter- 
mined to be larger than a time needed for the first 
optical terminal station to receive the third notice, 
and to perform an operation in response to the 
reception of the third notice after the third nofice is 
transmitted from the second optical terminal station 
in the sixth step. 

The above operation in response to the recep- 
tion of the third notice may include an operation of 
masking the result of the detection of the third 
abnormality in the fifth step. 

The above operation in response to the recep- 
tion of the third notice may include an operation of 
halting the operation of the sixth step. 

In addition to the above fifth to eighth steps, 
the method may further contain a step of transmit- 
ting from the second optical terminal station to the 
first optical terminal stafion alarm information in- 
dicating the fourth abnormality detected in the sec- 
ond optical terminal stafion. after the detection of 



the fourth abnormality in the eighth step. 

According to the second aspect of the present 
invention, there is provided a system for detecting 
trouble occurring in a single-fiber two-way optical 

5 transmission system containing first and second 
optical terminal stations connected to each other 
through at least one two-way single optical fiber. 
Each of the first and second optical terminal sta- 
tions contains: a first abnormality detecting unit for 

70 detecting a first abnormality in a first optical signal 
received at the above each optical terminal station; 
a first notice transmitting unit for transmitting from 
the above each optical terminal station to the other 
optical terminal station a first notice that the above 

16 each optical terminal station will stop transmission 
of second optical signals when the first abnormality 
is detected by the first abnormality detecting unit 
of the optical terminal station; a transmission stop- 
ping unit for stopping the transmission of the sec- 

20 ond optical signals after the transmission of the first 
notice by the first notice transmitting unit; and a 
second abnormality detecting unit for detecting a 
second abnormality in a third optical signal re- 
ceived at the above each optical terminal station 

26 after the stopping of the transmission of the second 
optical signals. 

In the construction of the second aspect of the 
present invention, the above each optical terminal 
station may further contain a second notice trans- 

30 mitting unit for transmitting from the above each 
optical terminal station to the above other optical 
terminal station a second notice that the above 
each optical terminal station has restarted transmis- 
sion of the second optical signals, after the detec- 

35 tion of the second abnormality by the second ab- 
normality detecting unit. 

In the above construction, each optical terminal 
station may further contain a first notice receiving 
unit for receiving the first notice transmitted from 

40 the first notice transmitting unit in the other optical 
terminal station; and a transmission continuing unit 
for transmitting third optical signals from the above 
each optical terminal station to the above other 
optical terminal station after the reception of the 

45 first notice by the first notice receiving unit until the 
second notice transmitted from the second notice 
transmitting unit in the above other optical terminal 
station is received by the above each optical termi- 
nal station. 

50 In the above construction, the stopping of the 

transmission by the transmission stopping unit may 
be performed a first predetermined time after the 
transmission of the first notice by the first notice 
transmitting unit, where the first predetermined 

55 time may be larger than a total time needed for the 
first notice transmitted from the above each optical 
terminal equipment to be received and recognized 
by the above other optical terminal equipment, and 
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for the other optical terminal station to activate the 
transnnission continuing unit in the above other 
optical terminal station. 

In addition, the above other optical terminal 
station may further mask the alarm information 
from the alarm detecting unit, or halt operations in 
response to detection of abnormality In the above 
other optical terminal station. 

In the construction of the second aspect of the 
present invention, the above each optical terminal 
station may further contain an alarm information 
transmitting unit for transmitting from the above 
each optical terminal station to the above other 
optica! terminal station alarm information Indicating 
the second abnormality detected In the above each 
optical terminal station, after the detection of the 
second abnormality by the second abnormality de- 
tecting unit. 

In the construction of the second aspect of the 
present invention, in one of the optical terminal 
stations, the first notice transmitting unit may trans- 
mit the first notice a second predetermined time 
after the first abnormality Is detected by the first 
abnormality detecting unit of the optical terminal 
station, the second predetermined time in the first 
notice transmitting unit of the optical terminal sta- 
tion Is determined to be larger than an elapsed 
time after the first abnormality is detected in the 
first abnormality detecting unit of the other optical 
terminal station until the second abnormality de- 
tecting unit of the other optical terminal station 
detects the second abnormality of the above other 
optical terminal station. 

According to the third aspect of the present 
Invention, there Is provided terminal . equipment 
used in an optical terminal station in a single-fiber 
two-way optical transmission system which con- 
tains the optical terminal station, another optical 
terminal station, and at least one two-way single 
optical fiber connecting the terminal equipment 
with the other optical terminal station. The terminal 
equipment contains: a first abnormality detecting 
unit for detecting a first abnormality in a first optical 
signal received at the terminal equipment; a first 
notice transmitting unit for transmitting from the 
terminal equipment to the other optical terminal 
station a first notice that the optical terminal equip- 
ment will stop transmission of second optical sig- 
nals when the first abnormality is detected by the 
first abnormality detecting unit; a transmission 
stopping unit for stopping the transmission of the 
second optical signals after the transmission of the 
first notice by the first notice transmitting unit; and 
a second abnormality detecting unit for detecting a 
second abnormality In a third optical signal re- 
ceived at the terminal equipment after the stopping 
of the transmission of the second optical signals. 



In addition to the construction of the terminal 
equipment according to the third aspect of the 
present invention, the terminal equipment may fur- 
ther contain a second notice transmitting unit for 

5 transmitting from the terminal equipment to the 
other optical terminal station a second notice that 
the terminal equipment has restarted transmission 
of the second optical signals, after the detection of 
the second abnormality by the second abnormality 

10 detecting unit. 

In addition to the above construction of the 
terminal equipment, the terminal equipment may 
further contain a first notice receiving unit for re- 
ceiving the first notice transmitted from the other 

75 optical terminal station; and an transmission con- 
tinuing unit for transmitting third optical signals 
from the terminal equipment to the other optical 
terminal station after the reception of the first no- 
tice by the first notice receiving unit until the sec- 

20 ond notice transmitted from the other optical termi- 
nal station is received by the terminal equipment. 

In the above construction of the terminal equip- 
ment, the operation of the transmission stopping 
unit may tie performed a first predetermined time 

25 after the transmission of the first notice by the first 
notice transmitting unit, where the first predeter- 
mined time may be larger than a total time needed 
for the first notice transmitted from the optical 
terminal equipment to be received and recognized 

30 by the other optical terminal station, and for the 
other optical terminal station to activate the trans- 
mission continuing unit in the above other optical 
terminal station. 

In addition, the optical terminal equipment may 
35 further mask the alarm information from the alarm 
detecting unit, or halt operations In response to 
detection of abnormality by the alarm detecting 
unit. 

In the construction of the terminal equipment 

40 according to the third aspect of the present inven- 
tion, the terminal equipment may further contain an 
alarm Information transmitting unit for transmitting 
from the terminal equipment to the other optical 
terminal station alarm Information indicating the 

45 second abnormality detected in the terminal equip- 
ment, after the detection of the second abnormality 
by the second abnormality detecting unit. 

In the construction of the terminal equipment 
according to the third aspect of the present inven- 

50 tion, the first notice transmitting unit may transmit 
the first notice a fourth predetermined time after 
the first abnormality is detected by the first ab- 
normality detecting unit of the optical terminal sta- 
tion, and the fourth predetermined time can be 

55 preset In advance before using of the terminal 
equipment in the single-fiber two-way optical trans- 
mission system. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

In the drawings: 
Figure 1 is a diagram Illustrating a construction 
of a piece of optical terminal equipment pro- 5 
vided in an optical terminal station in an embodi- 
ment of the present invention; 
Figure 2 is a diagram illustrating the basic op- 
eration according to the present invention; 
Figure 3 is an diagram illustrating the overall io 
construction of the transmission system and the 
location of a break In case I; 
Figure 4 is a diagram Illustrating the overall 
construction of the transmission system and the 
location of a break in case II; is 
Figure 5 is a diagram illustrating the overall 
construction of the transmission system and the 
location of a break point in case III wherein a 
single-fiber two-way optical transmission tine be- 
tween the optical terminal stations A and B is 20 
broken: and 

Figure 6 is an explanatory diagram of case IV 
wherein the same situation as the case shown in 
Fig. 5 is handled in another manner. 

^ 25 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

CONSTRUCTION OF TERMINAL EQUIPMENT 

Figure 1 is a diagram illustrating a construction 
of a piece of optical terminal equipment provided in 
an optical terminal station in an embodiment of the 
present invention. In Fig. 1. reference numeral 1 
denotes an optical coupler. 2 denotes an optical 
transmitter. 3 denotes an optical receiver. 8 de- 
notes an alarm detecting unit, 4 denotes a control 
message inserting unit, 7 denotes a transmission 
stop control unit. 5 denotes a control message 
detecting unit, 6 denotes a control unit. 6' denotes 
a time control unit, and 9 denotes a single-fiber 
two-way optical transmission line. The single-fiber 
two-way optical transmission line 9 connects the 
optical terminal station of Rg. 1 with an opposite 
optical terminal equipment having the same con- 
struction as Fig. 1. 

In the normal operation of the construction of 
Fig. 1. an electrical signal is supplied through the 
control message inserting unit 4 to the optical 
transmitter 2. and is converted to an optical signal 
in the optical transmitter 2. The optical signal is 
transmitted from the optical transmitter 2 through 
the optical coupler 1 and the single-fiber two-way 
optical transmission line 9 to the opposite optical 
terminal equipment. In addition, another optical sig- 
nal is transmitted from the opposite optical terminal 
equipment through the single-fiber two-way optical 



transmission line 9, and is then branched at the 
optical coupler 1 to the optical receiver 3. The 
above other optica! signal is received at the optical 
receiver 3, and is converted to an electrical signal. 
The electrical signal is supplied to the next stage 
through the control message detecting unit 5. The 
control message detecting unit 5 monitors the in- 
formation carried by the above electrical signal, 
and informs the control unit 6 of detection of one of 
predetermined notices (as explained later) contain- 
ed in the information carried by the electrical signal 
when the notice is detected. 

Although details are not shown, the alarm de- 
tecting unit 7 monitors the quality of the optical 
signal received by the optical receiver 3, to detect 
abnormalities such as an absence of the input of 
the optical signal (the level of the received optical 
signal being below a level required for converting 
the same to an electric signal), a failure in detec- 
tion of frame synchronization (due to an error in a 
frame bit caused by a low level of the received 
optical signal), and a bit error in the received bit 
sequence. The bit error is detected by calculation 
using error check information transmitted with the 
data bit sequence- All of the above three types of 
abnormalities can be caused by a lowering of the 
level of the received optical signal. The detected 
result (as to whether or not the received optical 
signal is normal, and the type of the detected 
abnormality) is supplied to the control unit 6. 

The transmission stop control unit 7 controls 
the optical transmitter 2 so that the optical transmit- 
ter 2 stops the transmission of the optical signal 
when the transmission stop control unit 7 is so 



35 controlled by the control unit 6, as explained later. 
The transmission stop control unit 7 may be re- 
alized by a laser diode control circuit which con- 
trols ON and OFF operations of a laser diode in the 
optical transmitter 2. The control unit 6 controls the 
40 overall operations of the terminal equipment of Fig. 
1 . The control unit 6 may control the overall oper- 
ations of the optical terminal equipment containing 
the terminal equipment of Rg. 1. The time control 
unit 6' supplies time information to the control unit 
45 6 for time control operations as explained later. 

BASIC OPERATIONS (Fig. 2) 

Figure 2 is a diagram illustrating the basic 
50 operation according to the present invention. For 
clarity of explanation, the optical terminal equip- 
ment of Fig. 1 is designated as "optical terminal 
equipment A", and the opposite optical terminal 
equipment (terminal equipment provided in an op- 
55 posite optical terminal station), is denoted as "op- 
posite optical terminal equipment B**. As described 
in the summary of the invention, when the alarm 
detecting unit 5 detects abnormality in the optical 
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signal received by the optical receiver 3 (step a of 
Rg. 2), the detected abnormality is informed to the 
control unit 6. In response to the information, the 
control unit 6 supplies the control message insert- 
ing unit 4 a first notice that "the optical terminal 
equipment A will stop transmission of optical sig- 
nals". The control message inserting unit 4 inserts 
the first notice into information carried by the elec- 
trical signal to be supplied to the optical transmitter 
2. Thus, the first notice is transmitted to the op- 
posite optical terminal equipment B from the op- 
tical transmitter 2, through the optical coupler 1 
and the single-fiber two-way optical transmission 
line 9 (step b of Rg. 2). The optical signal contain- 
ing the first notice is received by the opposite 
optica! terminal equipment B (which is not shown, 
but has the same construction as the optical termi- 
nal equipment A of Rg. 1), and the first notice is 
detected by the control message detecting unit 5 in 
the opposite optical terminal equipment B (step f of 
Fig. 2). and the detection of the first notice is 
informed to the control unit 6 in the opposite op- 
tical terminal equipment B. In response to the 
information, the control unit 6 in the opposite op- 
tical terminal equipment B halts (does not start) 
operations (step g) as the optical terminal equip- 
ment A has done in the above steps a and b (or 
masks alarm information detected by the alarm 
detecting unit 8 in the opposite optical terminal 
equipment B) until the opposite optical terminal 
equipment B receives another (second) notice that 
the optical terminal equipment A has restarted the 
transmission of optical signals, even when an ab- 
normality is detected in the optical terminal equip- 
ment B. Namely, the optical terminal equipment B 
continues to transmit optical signals to the optical 
terminal equipment A as usual until the opposite 
optical terminal equipment B receives another (sec- 
ond) notice that the optical terminal equipment A 
has restarted the transmission of optical signals, 
even when the alarm detecting unit in the opposite 
optical terminal equipment B detects an abnormal- 
ity in the optical signal received by the opposite 
optical terminal equipment B, Then, the control unit 
6 in the optical terminal equipment A controls the 
transmission stop control unit 7 so that the optical 
transmitter 2 in the optical terminal equipment of 
Fig. 1 stops the transmission of optical signals 
(step d). Thus, no optical signal is transmitted from 
the optical transmitter 2 in the optical terminal 
equipment A. and reflected by any break point In 
the optical transmission line or leaked in the optical 
coupler 1. Thus, optical signals received at the 
optical receiver 3 in the optical terminal equipment 
A contains no component caused by a reflected or 
leaked optical signal which is transmitted from the 
optical transmitter 2 in the optical terminal equip- 
ment A and reflected by any break point of the 



optical transmission line or leaked in the optical 
coupler 1 . 

In the above condition, the control unit 6 in the 
optical terminal equipment A obtains the monitor 
5 result of the alarm detecting unit 8 which is not 
affected by the optical signal transmitted from the 
optical transmitter 2 in the optical terminal equip- 
ment A, and reflected by any break point of the 
optical transmission line or leaked in the optical 

TO coupler 1 (step f). Thus, the control unit 6 in the 
optical terminal equipment A can determine wheth- 
er or not the optical signal transmitted from the 
opposite optical terminal equipment B through the 
single-fiber two-way optical transmission line 9 is 

IS normally received by the optical terminal equip- 
ment A. and what type of abnormality occurs in the 
optical signal transmitted from the opposite optical 
terminal equipment B through the single-fiber two- 
way optical transmission line 9 to the optical termi- 

20 nal equipment A, without disturbance caused by a 
reflected or leaked optical signal. When the above 
determination of the abnormality in the optical sig- 
nal transmitted from the opposite optical terminal 
equipment B through the single-fiber two-way op- 

25 tical transmission line 9. is completed, the control 
unit 6 in the optical terminal equipment A supplies 
the second notice that "the optical terminal equip- 
ment A has restarted transmission of the second 
optical signals" to the control message inserting 

30 unit 4 in the optical terminal equipment A to trans- 
mit the second notice to the opposite optical termi- 
nal equipment B (step e). The second notice is 
detected by the control message detecting unit 5 in 
the opposite optical terminal equipment B, and is 

36 informed to the control unit 6 in the opposite op- 
tical terminal equipment B. In response to the 
second notice, the control unit 6 in the opposite 
optical terminal equipment B can start the oper- 
ations (of the above steps a and b) as halted above 

40 (or quit the masking of the alarm information de- 
tected by the alarm detecting unit). Thus, when the 
alarm detecting unit 8 in the optical terminal equip- 
ment B detects abnormality in the optical signal 
received by the optical receiver 3 in the optical 

45 terminal equipment B. the optical terminal equip- 
ment B performs the operations as the optical 
terminal equipment A does in the above steps a. b, 
c, and d. and the optical terminal equipment A 
performs the operations as the optical terminal 

50 equipment B does in the steps f and g. 

In the above operation, the above stopping of 
transmission in the optical terminal equipment A 
should be made after a first predetermined time 
has elapsed from the time the above notice is 

55 transmitted from the optical terminal equipment A, 
where the first predetermined time is determined to 
be larger than a total of a time needed for the first 
notice transmitted from the optical terminal equip- 
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ment A to be received and recognized by the 
optical terminal equipment B, and a time needed 
for the opposite optical terminal equipment to halt 
the above operations of the steps a and b (or to 
mask the alarm information from the alarm detect- 
ing unit 8) after the above notice is transmitted 
from the optical terminal equipment A. Alternative- 
ly, in order to effect the above time order of the 
operations, any operation prior to the determination 
of the abnormality in the optical terminal equipment 
A. such as the operation of stopping the transmis- 
sion of optical signals from the optical terminal 
equipment A, may be delayed for the above first 
predetermined time. The above time control can be 
carried out by using the time control unit 6* which 
contains a timer. 

In the above operation, alarm information in- 
dicating the abnormality determined by the control 
unit 6 may be transmitted to the opposite optical 
terminal equipment B, through the same route as 
the above notices. 

After the above operations by the optical termi- 
nal equipment A. operations similar to the oper- 
ations performed by the optical terminal equipment 
A, may further be performed by the opposite op- 
tical terminal equipment B. In this case, the opera- 
tion of transmitting from the opposite optical termi- 
nal equipment 8 to the optical terminal equipment 
B a notice that "the optical terminal equipment B 
will stop transmission of optical signals", a second 
predetermined time after abnormality is first de- 
tected in the optical terminal equipment B, where 
the second predetermined time is determined to be 
larger than an elapsed time after the abnormality is 
first detected in the optical terminal equipment A 
until the optical tenminal equipment A determines 
the abnormality after the stopping of the transmis- 
sion of optical signals. Thus, when trouble occurs, 
only one (the optical terminal equipment A) of the 
two opposite pieces of optical terminal equipment 
can first perform the operations for determining the 
abnormality, and then the other (the opposite op- 
tical terminal equipment B) can perform a similar 
operation for determining the abnomnality after the 
operation of transmitting optical signals from the 
optical terminal equipment A is restarted. The 
above time control of the second predetermined 
time is also performed by using the time control 
unit 6\ 

DETAILS OF OPERATIONS -CASE I- (Fig. 3) 

Figure 3 is an diagram illustrating the overall 
construction of the transmission system and the 
location of a break in the case I. 

The transmission systems in Figs. 3 to 6 con- 
tain two opposite pieces (A and B) of optical termi- 
nal equipment and a single-fiber two-way optical 



transmission line 9. Each of the two pieces (A and 
B) of optical terminal equipment in each of Figs. 3 
to 6, has the same construction as Fig. 1 except 
that "a" is affixed to the respective references for 

5 the elements of the terminal equipment A, and "b" 
is affixed to the respective references for the ele- 
ments of the terminal equipment B. In the construc- 
tions of Figs. 3 to 6, the time control unit 6' in Fig. 
1 is contained in the control unit 6a or 6b, and the 

10 time values each of which will be referred to as 
"predetermined time" in the following explanations, 
are assumed to be written in advance by as pro- 
gram, or manually preset by a manual switch or 
any man-machine interface. 

15 Further, in the following explanations, it is as- 

sumed that both the opposite pieces A and B of 
terminal equipment normally continuously transmit 
optical signals to each other through the single- 
fiber two-way optical transmission line 9 with the 

20 same wavelength. 

In the case I. it is assumed that an optical 
signal path from an optical transmitter to an optical 
coupler in the optical terminal station B is broken, 
and no optical signal transmitted from the optical 

25 terminal station A is returned to the optical receiver 
3a in the optical terminal equipment A due to 
leakage in the optical couplers 2a and 2b in both 
the pieces of optical terminal equipment. The sys- 
tem for detecting trouble in a single-fiber two-way 

30 optical transmission according to the present inven- 
tion operates as follows. 

STEP I : In the above situation, transmission of 
optical signals from the optical terminal equipment 
B to the optical terminal equipment A is completely 

35 stopped due to the break of the above optical 
signal path. 

STEP II : Therefore, the alarm detecting unit 8a 
in the optical terminal equipment A detects the 
absence of the input of the optical signal, and 

40 informs the detection of the failure to the control 
unit 6a in the optical terminal equipment A. 

STEP III : In response to the information on the 
detection of the absence of the input of the optical 
signal, the control unit 6a supplies a, first control 

45 message that "(the optical transmitter 2a in) the 
terminal equipment A will stop the transmission of 
optical signals" to the control message Inserting 
unit 4a, and controls the control message inserting 
unit 4a so that the first control message is inserted 

50 in information carried by transmission signals (elec- 
tric signals). The transmission signals containing 
the first control message is converted to optical 
signals in the optical transmitter 2a. and the optical 
signals are transmitted therefrom through the sin- 

55 gle-fiber two-way optical transmission line 9 to the 
opposite terminal equipment B. 

STEP IV : Then, the optical signals are received 
by the optical receiver 3b in the optical terminal 
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equipment B, and the cx)ntrol message detecting 
unit 5b in the optical terminal equipment B detects 
the first control message carried by the transmis- 
sion signals. The detected first control message is 
transferred to the control unit 6b. Receiving the first 
control message notifying "the stop of transmission 
from the optical terminal equipment A", the control 
unit 6b in the optical terminal equipment B halts 
operations in response to possible detection of 
abnormality by the alarm detecting unit 8b in the 
terminal equipment 8 (or masks alarm information 
supplied from the alarm detecting unit 8b), until the 
optical terminal equipment B receives another (sec- 
ond) control message from the optical terminal 
equipment A. which notifies that "the transmission 
of optical signals from the optical terminal equip- 
ment A is restarted". The optical terminal equip- 
ment B continues to transmit optical signals to the 
optical terminal equipment A as usual. 

STEP V : After the first predetermined time 
elapsed from when the above first control message 
is transmitted from the optical terminal equipment 
A, the control unit 6a in the optical terminal equip- 
ment A stops the transmission of the optical signals 
from the optical terminal equipment A. The above 
first predetermined time is determined in the same 
manner as explained before. 

STEP VI : Since optical signals are not transmit- 
ted from the optical terminal equipment A, no op- 
tical signal which is transmitted from the optical 
terminal equipment A and reflected at a break point 
or leaked through the optical coupler, affects the 
alarm detection in the alarm detecting unit 8a in the 
optical terminal equipment A. Thus, the alarm de- 
tecting unit 8a in the optical terminal equipment A 
can detect the abnormality in the received optical 
signal accurately. The control unit 6a recognizes 
and memorizes the detected abnormality. 

STEP VII : After the abnormality is determined 
in the optical terminal equipment A, the control unit 
6a controls the transmission stop control unit so 
that the optical transmitter 2a restarts the transmis- 
sion of optical signals, and the control unit 6a 
controls the control message inserting unit 4a to 
insert the second control message that "transmis- 
sion is restarted", into the transmission signals. 
The second control message may further indicate 
the "detection of abnormality" or the "type of de- 
tected abnormality". 

STEP VIII : After the above operations, the 
alarm detecting unit 8a in the optical terminal 
equipment A monitors the quality of the received 
optical signals, and the type of the abnormality 
detected by the alarm detecting unit 8a is supplied 
to the control unit 6a. When the detected condition 
of the received optical signal is different from the 
type of the abnormality memorized in the above 
step VI by the control unit 8a. the above sequence 



of steps II to VI is repeated to determine whether 
or not the received optical signal is restored to a 
normal condition, or whether or not the type of 
abnormality has changed. When the restoration to 
5 the normal condition is detenmined, the control unit 
6a clears the information on the abnormality 
memorized in step V, and the optical terminal 
equipment A returns to the normal state. 

^0 DETAILS OF OPERATIONS -CASE II- (Fig. 4) 

Figure 4 is a diagram illustrating the overall 
construction of the transmission system and the 
case II. In the case 11, the optical signal path from 
75 the optical transmitter to the optical coupler in the 
optical terminal station B is broken, and there is 
substantial reflection of the optical signal transmit- 
ted from the optical terminal station A. due to 
leakage in the optical coupler 2b in the optical 
20 terminal equipment B. In addition, it is assumed 
that the amount of the optical signal leaked through 
the optical coupler 2b in the optical terminal equip- 
ment B toward the optical transmitter 2b in the 
optical terminal equipment B. reflected at the break 
25 point in the optical signal path from the optical 
transmitter to the optical coupler in the optical 
terminal station B. and received by the optical 
receiver 3a in the optical terminal equipment A. is 
such that the level of the leaked and reflected 
30 optical signal received by the optical receiver 3a 
cannot cause the alarm detecting unit 8a to detect 
the "absence of the input", but may cause the 
alarm detecting unit 8a to detect the "failure in 
detection of the frame synchronization (out of 
35 frame synchronization)". At the optical terminal 
equipment, it is difficult to determine whether the 
"failure in detection of the frame synchronization" 
is caused by the above leaked and reflected optical 
signal, by any trouble which may occur in the 
40 optical transmitter 2b in the opposite optical termi- 
nal equipment B. or by trouble In the single-fiber 
two-way optical transmission line. 

The same operations as the above steps II to 
VIII can be applied to the case shown in Fig. 4. 
45 except that the type of abnormality detected by the 
alarm detecting unit 8a, and supplied to the control 
unit 6a in step I is the "failure in detection of the 
frame synchronization" instead of the "absence of 
the input". The type of abnormality detected by the 
50 alarm detecting unit Ba, and supplied to and 
memorized by the control unit 6a in step VI is also 
the "absence of input" in this case. 

In the case wherein the distance between the 
two opposite pieces (A and B) of optical terminal 
55 equipment are apart from each other by a large 
distance, it takes a long time for the optical signal 
reflected at the break point to reach the optical 
terminal equipment A. In this case, the optical 
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terminal equipment A may be required to wait 
further for the end of the leaked and reflected 
optical signal to reach the optical terminal equip- 
ment A after the transmission of the optical signals 
is stopped in step II. 

DETAILS OF OPERATIONS --CASE III-- (Fig. 5) 

Figure 5 is a diagram illustrating the overall 
construction of the transmission system and the 
location of a break point in the case III wherein a 
single-fiber two-way optical transmission line be- 
tween the optical terminal stations A and B is 
broken. In the case III, optical signals transmitted 
from the optical terminal equipment A are reflected 
at the break point, and the optical signals transmit- 
ted from the optical terminal equipment B are not 
reflected at the break point. 

The above situation may arise due to the con- 
ditions of cut surfaces of the optical fiber at the 
broken cross-section. 

In the case III. both of the opposite pieces (A 
and B) of optical terminal equipment detect abnor- 
malities. Namely, the alarm detecting unit 8a in the 
optical terminal equipment A may detect the "fail- 
ure in detection of frame synchronization", and the 
alarm detecting unit 8b in the optical terminal 
equipment B will detect the "absence of input". 
Then, both of the opposite pieces A and B of 
optical terminal equipment start the above oper- 
ations of steps II to VIII. Finally, both of the op- 
posite pieces (A and B) of optical terminal equip- 
ment will recognize the type of abnormality as 
"absence of input" in step VI. 

DETAILS OF OPERATIONS -CASE IV- (Fig. 6) 

Figure 6 is an explanatory diagram of the case 
wherein the same situation as the case shown in 
Fig. 5 is handled in another manner. 

According to the process explained above with 
reference to Fig. 5. both of the pieces A and B of 
optical terminal equipment substantially simulta- 
neously detect tirst abnormality of the received 
optical signals, and stops the transmission in both 
directions. Then, each optical terminal equipment 
finally detects the "absence of input", although the 
absence of input may be caused by the simulta- 
neous stopping of the transmission from the op- 
posite optical terminal equipment. Therefore, ac- 
cording to the process explained above with refer- 
ence to Fig. 5, the type of trouble may not be able 
to be detected accurately- The process explained 
with reference to Fig. 6 is provided for solving such 
a problem. 

According to the process explained here, one 
of the two opposite pieces of optical terminal 
equipment, for example, the optical terminal equip- 
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ment B transmits therefrom to the optical terminal 
equipment A the tirst control message notifying 
that "the optical terminal equipment B will stop 
transmission of optical signals", a second predeter- 

5 mined time after the optical terminal equipment B 
first detects an abnormality of the optical signal 
received by the optical terminal equipment B, 
where the second predetermined time is deter- 
mined to be larger than an elapsed time after the 

10 optical terminal equipment A first detects an ab- 
normality of the optical signal received by the 
optical terminal equipment A until the optical termi- 
nal equipment A finally recognizes the type of the 
abnormality. Then, when the above first predeter- 

76 mined time has elapsed after the above first control 
message is transmitted, the optical terminal equip- 
ment B stops the transmission of optical signals 
therefrom, and determines the type of the ab- 
normality. 

20 Alternatively, each optical terminal equipment 

may wait for a third predetermined time Ti (i=A or 
B) after the first detection of the abnormality of the 
received optical signal until the transmission of the 
tirst control message notifying the stop of transmis- 

25 sion. The third predetermined time Ti (i = A or B) 
may be determined so that the difference Tb - Ta 
is larger than the above time elapsed after the 
optical terminal equipment A tirst detects an ab- 
normality of the optical signal received by the 

30 optical terminal equipment A until the optical termi- 
nal equipment A finally recognizes the type of the 
abnormality. 

The above process is explained below with 
reference to Fig. 6 for an example case wherein 

35 trouble in the optical tiber cable (for example, a 
defective connection of the optical fiber cable) 
causes a substantial loss in the optical signals 
passing through the point of the trouble. 

STEP i : Due to the above loss in the optical 

40 signals received by the respective pieces of optical 
terminal equipment, both the pieces A and B of 
optical terminal equipment detect the "failure in 
detection of frame synchronization". 

STEP ii : Then, the control unit 6a or 6b in each 

45 optical terminal equipment prepares to transmit the 
tirst control message notifying the stop of transmis- 
sion, and waits for the above third predetermined 
time Ti (i=A or B) by using the time control unit 
(not shown) included in the control unit 6a or 6b. 

^0 STEP iii : In the case of Tb > Ta as explained 

above, first, the optical terminal equipment A trans- 
mits the first control message that "the optical 
terminal equipment A will stop transmission of the 
optical signal" to the opposite optical terminal 

55 equipment B. 

STEP iv : When the optical terminal equipment 
B receives the above control message from the 
optical terminal equipment A, the control unit 6b in 

9 
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the optical terminal equipment B masks the alarm 
information from the alarm delecting unit 8b. The 
masking of the alarm information by the control unit 
6b continues until the above third predetermined 
time Tb elapses or until the optical terminal equip- 
ment B receives the second control message (no- 
tice) from the optical terminal equipment A, that 
"the optical terminal equipment A has restarted the 
transmission of optical signals". 

STEP v : The optical terminal equipment A 
stops the transmission of optical signals when the 
above first predetermined time elapses after the 
above first control message is transmitted. Thus, 
the optical terminal equipment A does not receive 
an optical signal other than that transmitted from 
the opposite optical terminal equipment B. 

STEP vi : Thus, the optical terminal equipment 
A determines and memorizes the type of the ab- 
normality without disturbance by the reflected 
and/or leaked optical signals. 

STEP vii : Then, the optical terminal equipment 
A restarts the transmission of optical signals, and 
transmits the second control message notifying the 
"restart of the transmission" to the opposite optical 
terminal equipment B. 

STEP viii : When the above third predetermined 
time Tb elapses, the optical terminal equipment B 
transmits the first control message notifying the 
"stop of the transmission" to the opposite optical 
terminal equipment A. At this time, the masking of 
the alanm information in the optical terminal equip- 
ment B is stopped as mentioned above. 

STEP Ix : When the optical terminal equipment 
A receives the above first control message, the 
control unit 6a in the optical terminal equipment A 
masks the alarm information from the alarm detect- 
ing unit 8a. The masking of the alarm information in 
the optical terminal equipment A continues until the 
optical terminal equipment A receives the second 
control message from the opposite optical terminal 
equipment B. 

STEP x : The optical terminal equipment B 
stops the transmission of optical signals when the 
above first predetermined time elapses after the 
above first control message is transmitted. Thus, 
the optical terminal equipment B does not receive 
an optical signal other than that transmitted from 
the opposite optical terminal equipment A. 

STEP xi : Thus, the optical terminal equipment 
B determines and memorizes the type of the at>- 
normality without disturbance by the reflected 
and/or leaked optical signals. 

STEP xii : Then, the optical terminal equipment 
B restarts the transmission of optical signals, and 
transmits the second control message notifying the 
"restart of the transmission" to the opposite optical 
terminal equipment A. Thus, the above masking of 
the alanm information in the optical terminal equip- 
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ment A is stopped. 

After the above operations, as described in 
step VII for the case I, the alarm detecting unit in 
each optical terminal equipment monitors the qual- 

5 ity of the received optical signals. When the de- 
tected condition of the received optical signal is 
different from the type of the abnormality deter- 
mined in the above step vi or xi, the above se- 
quence of operations Is repeated to determine 

10 whether or not the received optical signal is re- 
stored to a normal condition, or whether or not the 
type of abnomnality has changed. When the res- 
toration to the normal condition is determined, the 
control unit in each optical terminal equipment 

IS clears the information on the abnormality memo- 
rized in step vi or xi, and each optical terminal 
equipment returns to the normal state. 

Further, the above process can be applied to 
other types of troubles such as a case wherein an 
20 optical fiber cable is cut at a point, optical signals 
propagated from one direction to the cut point are 
reflected toward the opposite direction, and the 
other optical signals propagated from the opposite 
direction to the cut point are not reflected. 

26 

OTHER VARIATIONS 

In the constructions explained above, the type 
of abnormality determined and memorized by the 

30 control unit 6a or 6b may be transmitted to the 
opposite optical terminal equipment as alarm in- 
formation, and a control message containing this 
alarm information may be replaced with the above- 
mentioned second notice notifying the "restart of 

35 transmission". Namely, when the opposite optical 
terminal equipment receives such a control mes- 
sage, the optical terminal equipment can recognize 
that the transmission is restarted from the other 
optical terminal equipment. 

40 

Claims 

1- A method for detecting trouble occurring in a 
single-fiber two-way optical transmission sys- 
45 tern containing first and second optical termi- 

nal stations connected to each other through at 
least one two-way single optica! fiber, compris- 
ing the steps of: 

(a) detecting a first abnormality in a first 
50 optical signal received at the first optical 

terminal station; 

(b) transmitting from the first optical termi- 
nal station to the second optical terminal 
station a first notice that the first optical 

55 terminal station will stop transmission of 

second optical signals when the first ab- 
normality is detected in step (a); 
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(c) stopping the transmission of the second 
optical signals from the first optical terminal 
station, after the transmission of the first 
notice in step (b); and 

(d) detecting a second abnormality in a third 5 
optical signal received at the first optical 
terminal station after the stopping of the 
transmission of the second optical signals. 

2. A method according to claim 1, further com- io 
prising the step of, 

(e) transmitting from the first optical terminal 
station to the second optical terminal station 
a second notice that the first optical terminal 
station has restarted transmission of the is 
second optical signals, after the detection of 

the second abnormality In step (d). 

3. A method according to claim 2. further com- 
prising the steps of, 20 

(f) receiving by the second optical terminal 
station the first notice transmitted from the 
first optical terminal station; and 

(g) transmitting third optical signals from the 
second optical terminal station to the first 25 
optical terminal station after the reception of 

the first notice by the second optical termi- 
nal station at least until the second notice is 
received by the second optical terminal sta- 
tion. 30 

4. A method according to claim 3, wherein, in 
step (c), the operation of stopping the trans- 
mission is performed a first predetermined 
time after the transmission of the first notice in 35 
step (b), where the first predetermined time is 
determined to be larger than a time needed for 

the second optical terminal station to receive 
the first notice, and to perform an operation in 
response to the reception of the first notice 40 
after the first notice is transmitted from the first 
optical terminal station in step (b). 

5. A method according to claim 1, further com- 
prising the step of. 45 

(h) transmitting from the first optical terminal 
station to the second optical terminal station 
alarm information indicating the second ab- 
normality detected in the first optical termi- 
nal station, after the detection of the second so 
abnormality in step (d). 

6. A method according to claim l. further com- 
prising the steps of: 

(i) detecting a third abnonmality in a third 55 
optical signal received at the second optical 
terminal station; / 



(j) transmitting from the second optical ter- 
minal station to the first optical terminal 
station a third notice that the second optical 
terminal station will stop transmission of 
fourth optical signals, a second predeter- 
mined time after the third abnormality is 
detected in step (i), where the second pre- 
determined time is determined to be larger 
than an elapsed time after the first abnor- 
mality is detected in step (a) until the first 
optical terminal station detects the second 
abnormality in step (d); 
(k) stopping the transmission of the fourth 
optical signals after the transmission of the 
third notice in step (j); and 
(I) detecting a fourth abnormality in a fifth 
optical signal received at the second optical 
terminal station after the stopping of the 
transmission of the fourth optical signals. 

7. A method according to claim 6. further com- 
prising the step of, 

(m) transmitting from the second optical ter- 
minal station to the first optical terminal 
station a fourth notice that the second op- 
tical terminal station has restarted transmis- 
sion of the fourth optical signals, after the 
detection of the fourth abnormality in step 
(1). 

8. A method according to claim 7, further com- 
prising the step of, 

(n) receiving by the first optical terminal 
station the third notice transmitted from the 
second optical terminal station; and 
(o) transmitting sixth optical signals from the 
first optical terminal station to the second 
optical terminal station after the reception of 
the third notice by the first optical terminal 
station until the fourth notice is received by 
the first optical terminal station. 

9. A method according to claim 8, wherein, in 
step (k). the detection of the fourth abnormality 
in step (I) Is performed a third predetermined 
time after the transmission of the third notice In 
step (j), the third predetermined time is deter- 
mined to be larger than a time needed for the 
first optical terminal station to receive the third 
notice, and to perform an operation In re- 
sponse to the reception of the third notice after 
the third notice is transmitted from the second 
optical terminal station in step ())• 

10. A method according to claim 9. wherein said 
operation in response to the reception of the 
third notice may Include an operation of mask- 
ing the result of the detection of the third 
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abnormality in step (i). 

11. A method according to claim 9. wherein said 
operation in response to the reception of the 
third notice may include an operation of halting 5 
the operation of step (j). 

12. A method according to claim 6, further com- 
prising the step of, 

(p) transmitting from the second optical ter- 10 
minal station to the first optical terminal 
station alarm information indicating the 
fourth abnormality detected in the second 
optical terminal station, after the detection 
of the fourth abnormality in step (I). 15 

13. A system for detecting trouble occurring in a 
single-fiber two-way optical transmission sys- 
tem containing first and second optical termi- 
nal stations connected to each other through at 20 
least one two-way single optical fiber, each of 

the first and second optical terminal stations 
comprising: 

first abnormality detecting means (8) for 
detecting a first abnormality in a first optical 25 
signal received at said each optical terminal 
station; 

first notice transmitting means (6, 4, 2) for 
transmitting from said each optical terminal 
station to the other optical terminal station a 30 
first notice that said each optical terminal sta- 
tion will stop transmission of second optical 
signals when the first abnormality is detected 
by the first abnormality detecting means of the 
optical terminal station; 35 

transmission stopping means (6, 7. 2) for 
stopping the transmission of the second optical 
signals after the transmission of the first notice 
by the first notice transmitting means; and 

second abnormality detecting means (6, 8) 40 
for detecting a second abnormality in a third 
optical signal received at said each optical 
terminal station after the stopping of the trans- 
mission of the second optical signals. 

45 

14. A system according to claim 13. wherein said 
each optical terminal station further comprises, 

second notice transmitting means for 
transmitting from said each optical terminal 
station to said other optical terminal station a so 
second notice that said each optical terminal 
station has restarted transmission of the sec- 
ond optical signals, after the detection of the 
second abnormality by the second abnormality 
detecting means. 55 

15. A system according to claim 14, wherein said 
each optical terminal station further comprises. 



first notice receiving means (3. 6) for re- 
ceiving the first notice transmitted from the first 
notice transmitting means in said other optical 
terminal station; and 

transmission continuing means (2. 6) for 
transmitting third optical signals from said each 
optical terminal station to said other optical 
terminal station after the reception of the first 
notice by the first notice receiving means until 
the second notice transmitted from the second 
notice transmitting means in said other optical 
terminal station is received by said each op- 
tical terminal station. 

16. A system according to claim 15, wherein, the 
operation of the transmission stopping means 
(6, 7, 2) is performed a first predetermined 
time after the transmission of the first notice by 
the first notice transmitting means, the first 
predetermined time is determined to be larger 
than a total time needed for the first notice 
transmitted from said each optical terminal 
equipment to be received and recognized by 
said other optical terminal equipment, and for 
said other optical terminal station to perform an 
operation in response to the reception of the 
first notice. 

17. A system according to claim 16. wherein said 
operation in response to the reception of the 
first notice may include an operation of mask- 
ing the result of the detection of the third 
abnormality by the first abnormality detecting 
means (8). 

ia A system according to claim 16, wherein said 
operation in response to the reception of the 
first notice may include an operation of halting 
the operation of the first notice transmitting 
means (6, 4. 2). 

19. A system according to claim 13, wherein said 
each optical terminal station further comprises, 

alarm information transmitting means for 
transmitting from said each optical terminal 
station to said other optical terminal station 
alarm information indicating the second ab- 
normality detected in said each optical terminal 
station, after the detection of the second ab- 
normality by the second abnonmality detecting 
means of said each optical terminal station. 

20. A system according to claim 13. wherein, in 
one of the optical terminal stations, the first 
notice transmitting means transmits the first 
notice a second predetermined time after the 
first abnormality is detected by the first ab- 
normality detecting means of said one of the 
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optical terminal stations, the second predeter- 
mined time in the first notice transmitting 
means of said one of the optical terminal sta- 
tions is determined to be larger than an 
elapsed time after the first abnormality is de- 
tected in the first abnormality detecting means 
of the other one of the optical terminal stations 
until the second abnormality detecting means 
of said other one of the optical terminal sta- 
tions detects the second abnormality of said 
other one of the optical terminal stations. 

21. Terminal equipment used in an optical terminal 
station in a single-fiber two-way optical trans- 
mission system which contains the optical ter- 
minal station, another optical terminal station, 
and at least one two-way single optical fiber 
connecting the terminal equipment with said 
other optical terminal station, comprising: 

first abnormality detecting means (8, 6) for 
detecting a first abnormality in a first optical 
signal received at said terminal equipment; 

first notice transmitting means (6, 4, 2) for 
transmitting from said terminal equipment to 
said other optical terminal station a first notice 
that said optical terminal station will stop trans- 
mission of second optical signals when the first 
abnormality is detected by the first abnormality 
detecting means; 

transmission stopping means (6, 7. 2) for 
stopping the transmission of the second optical 
signals after the transmission of the first notice 
by the first notice transmitting means; and 

second abnormality detecting means (8. 6) 
for detecting a second abnormality in a third 
optical signal received at said terminal equip- 
ment after the stopping of the transmission of 
the second optical signals. 

22. Terminal equipment according to claim 21. fur- 
ther comprising second notice transmitting 
means for transmitting from said terminal 
equipment to said other optical terminal station 
a second notice that said terminal equipment 
has restarted transmission of the second op- 
tical signals, after the detection of the second 
abnormality by the second abnormality detect- 
ing means. 

23. Terminal equipment according to claim 22, fur- 
ther comprising, 

first notice receiving means (3, 6) for re- 
ceiving the first notice transmitted from said 
other optical terminal station; and 

transmission continuing means (6. 2) for 
transmitting third optical signals from said ter- 
minal equipment to said other optical terminal 
station after the reception of the first notice by 



the first notice receiving means until the sec- 
ond notice transmitted from said other optical 
terminal station is received by said terminal 
equipment. 

5 

24. Terminal equipment according to claim 23, 
wherein the operation of the transmission stop- 
ping means (6. 7. 2) is perfonmed a first pre- 
determined time after the transmission of the 

10 first notice by the first notice transmitting 

means, the first predetermined time is deter- 
mined to be larger than a total time needed for 
the first notice transmitted from said optical 
terminal equipment to be received and recog- 

75 nized by said other optical terminal station, 

and for said other optical tenmlnal station to 
perform an operation in response to the recep- 
tion of the first notice. 

20 25. Terminal equipment according to claim 24, 
wherein said operation in response to the re- 
ception of the first notice may include an op- 
eration of masking the result of the detection of 
the third abnormality by the first abnormality 

25 detecting means (8). 

26. Terminal equipment according to claim 24. 
wherein said operation in response to the re- 
ception of the first notice may include an op- 

30 oration of halting the operation of the first 

notice transmitting means (6, 4, 2). 

27. Terminal equipment according to claim 21, fur- 
ther comprising, 

35 alarm information transmitting means for 

transmitting from said terminal equipment to 
said other optical terminal station alarm In- 
formation indicating the second abnormality 
detected in said terminal equipment, after the 

40 detection of the second abnormality by the 

second abnormality detecting means. 

28. Terminal equipment according to claim 21, 
wherein the first notice transmitting means 

45 transmits the first notice a first predetermined 

time after the first abnormality is detected by 
the first abnormality detecting means of the 
optical terminal station, and the first predeter- 
mined time can be preset in advance before 

50 using of terminal equipment in the single-fiber 

two-way optical transmission system. 
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